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(54) Ught-sensitive silver halide photographic elements containing yellow filter dyes 



(57) Photographic elements are disclosed having 
on a support a silver halide emulsion layer sensitive to 
radiation other than blue light In addition to its intrinsic 
sensitivity to blue region, and a yellow filter layer 
between the silver halide emulsion layers and the 
source of exposure, the yellow filter layer containing a 
yellow filter dye represented by the structural formula: 



the green-sensitive layer(s) and the red-sensitive 
layer(s). 

The photographic elements herein disclosed pro- 
vide yellow filter layers which have the required spectral 
absorption characteristics, are easily bleached during 
photographic processing steps, do not suffer from stain 
problems after processing and incubative aging. 




wherein: 



R is hydrogen, alkyi group or aryi group; 

Ri is ary! group or heterocyclic group; 

X is 0 or N-R2 where R2 is hydrogen or alkyI group; 

Y is N-R3 where R3 is hydrogen or alkyi group: 

n is 0 or 1 ; 

Z is hydrogen, alkyI group or aryl group: 
W is hydrogen, or W and Z. taken together, repre- 
sent the atoms necessary to form an aryl group. 

^ In particular, multilayer color photographic ele- 

10 ments are disclosed having thereon a support base, in 

CO order from the support, red-, green-, and Wue-sensitive 

^ silver halide emulsion layers respectively associated 

^ with non-diffusing cyan, magenta and yellow dye-form- 

§J ing couplers, wherein a yellow fitter layer containing the 

Q a yellow filter dyes of the above structural formula is 

^ positioned below the blue-sensitive layer(s) and above 
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Description 

FIELD OF THE INVENTION 

10001] The present invention relates to silver halide color photographic light-sensitive elements containing y6\\cmm& 
dyes and more particularly, to silver halide color photographic light-sensitive elements in which one or more of the light- 
sensitive 'layers is protected against exposure to blue light by a layer containing a yellow f iKer dye. 

BACKGROUND OF THE INVENTION 

[00021 K is well known that light-sensitive silver halide color photographic elements, using the subtracSve process for 
color reproduction, comprise silver hafide emulsion layers selectively sensitive to blue, green and red light and assoa- 
ated with yellow, magenta and cyan dye-fomiing couplers which form (upon exposure and reacbon with anoxid.zed pri- 
mary amine type color developing agent) the complementary color thereof. For example, an acylacetani ide ^e 
coupler is used to form a yellow color image; a Suyrazolone. pyrazolotriazole. cyanacetophenone or indazolone^e 
coupler is used to form a magenta color image: and a phenol type, such as a phenol or naphthol. coupler is used to 
form a cyan color image. . 
[0003] Usually, the color photographic light-sensitive elements comprise non-diffusiUe coi^Jlers incorporated inde- 
pendently in each of the light-sensitive layers of the material (incorporated coupler materials). Therefore a color pho- 
tographic light-sensitive element usually comprises 1) a blue-sensitive silver halide emulsion layer (or "ayers) w^ch 
conteins a yellow dye-forming coupler and which is sensitive to blue light (substantially to wavelengths less than abou^ 
500 nm); 2) a green-sensitive silver halide emulsion layer (or layers) which contains a magenta dye-forrning wupler mi 
which is n4inj sensrtive to green light (substantially to wavelengths of about 500 60«.""!)=!?„fj « 'f^^f^^ 
silver halide emulsion layer (or layers) which contains a cyan dye-forming coipler and which is mainly sensrtive to red 
light (substantially to wavelengths longer than about 590 nm). The green-sensrtive and the red-sensitivesilver halide 
emulsion layers are rendered sensitive to the green and red regions of the spectrum by associating a spectral senertiz- 
ing dye therewith, but retain their inherent sensitivity to blue light 

10004] The differently color sensitive silver halide emulsion layers are coated on a film base, such a cellulose triace- 
tete (CTA) film or a polyethylenenaphthalate (PEN) film, wherein the uppermost layer (or layers) is the ""e-^wialiw 
silver halide emulsion layer (or layere). Thus, to prwent any blue light which passes through ttie blue sensitve la^r 
from striking the lower sensitive layers, which in addition to being sensitized to particular parte of the specfrum are also 
sensitive to blue light and causing a false color rendition, it is common practice toirtea»se between the m^^^ 
exposrtion and the silver halide emulsion layers intended for recording the green and red light, a blue light absort^ng 
layer Such a layer, usually referred to in the art as yellow filter layer, is commonly interposed between the Wue^ensitve 
silve; haiae emulsion layer (or layers) and all of the green- and red-sensitive silver halide JJ« ^^""^ 

filter layer is usef ull in absorbing blue light during exposure and must be removed dunng processing of the photographic 

SI]"*' As a yellow filter layer it has been a common practice to use a gelatin layer containing dispersed yeltow colloi- 
dal silver, referred to in the art as Carey Lea silver. The yellow colloidal silver absort>s blue light during and is 

40 easily decolored during bleaching and fixing steps of the photographic processing. However, the manufacture of dis- 
persed yellow colloidal silver is expensive, requires time and skill, and the finished disper^n must be maintained in 
refrigerator stores. Also, the yellow silver can give rise to unwanted photographic fbg at the boudaries between the yel- 
low filter layer and the sliver halide emulsion layers, so that it may be necessary to coat a barrier layer on each sjde d 
the yellow filter layer. Furthermore, ihe yellow coltoidal silver has some adsoprtion in the green region of the spectrum 

45 which results in a diminished effective speed Of the element 

[00061 H has already been proposed to use yellow dyes as replacement for yeltow colloidal silver in ye'lw filter bye^ 
E dyes as ^tematives forVeltow colloidal me, are described, tor example, in US 2,538.008.^538^9, and 
4 420 555 and GB 695,873 and 760.739. Many of these dyes, aHhough they exhibit satisfactory absorption character- 
idics.'are not completely satisfactory in respect to non-diffusibilty. residual stain after photographic processing, and 

so incubative stain due to reaction with other components of the photographic element ^ ,^^r^,n^^i 

[0007] US 4 923 788 and EP 697.758 desaibe other yeltow dye filters free from drawbacks associated with colloidal 
silver and otha yellow dyes, such as fogging, diffusion, post processing residual stain, and incubative stein. 
[0008] Therefore, there is still the need in the photographic art to provide satisfactory yellow filter dyes. 

55 SUMMARY OF THE INVENTION 

[0009] The present invention rotates to photographic elements having on a support a silver halide emulsion layer sen- 
sitive to radiation other than blue light in addition to its intrinsic sensrtivity to blue region, and a yeltow filter layer between 
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the silver halide emulsion layers and the source of exposure, the yellow filter layer oontainlnfl a yellow filter dye repre- 
sented by the structural formula (I): 



10 



wherein: 

15 R is hydrogen, alkyi group or aryt group: 
Ri is aryl group or heterocyclic group; 
X Is O or N-R2 where R2 is hydrogen or alkyI group: 
Y is N-R3 where R3 Is hydrogen or alkyI group: 
n is 0 or 1 ; 

20 Z is hydrogen, alkyl group or aryi group: 

W is hydrogen, or W and Z. taken together, represent the atoms necessary to form an aryl group. 

1001 01 In particular, the present invention relates to multilayer color photographic elements comprising a support base 
having deposited thereon, in OKJer from the support, a red-sensitive silver halide emulsion layer, a green-s^sitive s.lver 
25 halide emulsion layer, and a blue-sensitive silver halide emulsion layer respectively associated with nonKltff using cyan, 
magenta and yellow dye-forming coi4)lers. wherein a yellow filter layer containing the a yellow filter dye of the above 
formula (I) is positioned below the the blue-sensitive layer and above the green-sensitive layer and the red-sensitive 

lOoTi 1 The photographic elements of the present invention provide yellow filter layers which have the required spectral 
absorption characteristics, are easily bleached during photographic processing steps and do not suHer from stain prob- 
lems after processing and incubative ageing. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 2] A photographic element is provided that incorporates a yellow filter layer containing a yellow filter dye repre- 
sented by the structural formula (I): 
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[001 3] In the above formula (I). R is hydrogen, substituted or unsubstituted alkyl group or substituted or unsubstituted 
aryl group Preferred alkyl groups for R include alkyl containing 1 to 8 carbon atoms, including straight chain or 
branched chain alkyl, such as methyl, trrfluoromethyl. ethyl, propyl, isopropyl. butjH. t-butyl and octyl. Preferred aryl 
groups for R include aryl of from 6 to 10 carbon atoms, such as phenyl and naphthyl. These alkyl and aryl groups may 
be substituted with any known substituents for alkyl and aryl groups, such as halogen, hydroxy. suHo. sulfate, sulfona- 
mido. carboxyl, amino, alkyl, alkoxy, •^^l.^^air. 
[0014] Ri is an aryl group or heterocyclic group. Preferred aryl groups for Ri include an aryl group having from 6 to 
10 carbon atoms, such as phenyl and naphthyl. These aryl groups may be substituted with any known siAstituents for 
aryl groups. Useful substituents for the aryl group include aryloxy (ag.. phenoxy. p-methoxyphenoxy. p-meth>^pheno>7, 
naphthyloxy. and tdyioxy); acylamino (e.g.. acetamido. benzamido. butyramido. and t-butylcarbonamicto): sulfonamide 
(eg methylsulfonamido, benzenesulfonamido. and p-toluylsutfonamido); sutfamoyi (e.g.. N-methylsulfamoyl. N,N- 
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diethylsuHamoyl. and N.N^i-methyteuHamoyl): cart^moyl ( .g.. N-methylcartjamoyl. and N-N^i'^^'f^); ^„ 

to 10 ^rt)on atoms, for exaiiple methoxycartjonyl, ethcwycarbonyl. and benzyk)xycartx)nyl): altovsu"™^' (^;^^ ^Itox 
Is lfoSalning2to^3x,naton«.fore^^ 

SSS (e.g.. phenoxysuHonyl); alkylureido e-g.. N-melhylureido, N.N^limethylureKlo and N.NOtoutyturerio). 
ari^ureido(e.a..phenylureido);alM;altoxy:nitro;cyano:hydr^ 

rooisi ExanBles of heterocyclic groups tar Ri include furan, thiophene. pyrrole, pyrazole. pyridine, benzo uran. imi- 

S arSolnSaSfe^e hLo^dic groups may be subs«tuted asdescr«,ed wHh re^ej tothear^ gr^^ 

[i)16] R2 and R3 each represent hydrogen or alkyi group. Preferred alkyi groi^ 1"'=''^" J"? !T V"* 

Sms inciting straght chain a branched chain alkyi. such as methyl. ^■P^'}'^'^^;^- 
R and R,frav be substituted, for example wnthsubsHtuents as those described herein for Rand Hi. 

K zXr^t^SLyi group, arj group or represents the atoms nec«sary, ^^Jl^r^^ J^J^^^ 
moup Preferred alM groups for Z include alkyi groups containing 1 to 8 cafton atoms, which may be s^^^^ed^^ 
StoedSTe wi^rL^to R. Preferred aryl g.t)upsfor ^ 

?Slir!^ngTsubstituer,.s 0. groups onformt^a (0. .he Ve-'ow^^-^^-*- ^^f ^^^^ 
include solubiiang groups. Such solubilizing groups are known in the art and mdude. for example. suHo, sulfate, car 

fSft^rr.£Sme^ 
e an organic group of such size and configuration as to render the yello*filterdye to which .t .s attach^ non-dflus. 

fTom the yeL f iKer layer in which fe coated in a photographic element. The ballastmg 9«;"P '"^"ff 
hyUhobic residue haN«ng8to32 carbon atomsbondedtotheyello«filter dye e^ierch^^^ 

Sg grSup, such as an alkylene. imino. ether, thioether. carbonamWo. suHonamdo. ^S'X^^ 
sulfamoj group. Specific examples of suitable ballasting groups include alkyi groups O-ne^ ^^"^^IT^^^^ 
iZZi. altoxy groips. alkylaryl groips. alkylaryloxy groups, acylamido^kyl groups, S^,^ «n an^Sx 
groups^Mgrou^ substituted with an aryl group oraheterocyclic group, ary^gro^^^ 
5caLyl y<xiP. and residues containing both an alkenyl or alkenyl longchain aliphatic group and afa*^^' 
Sers?uSeToup, as described, for exanvle. in US3.337.344,^ 

foS'^SS'^Jieterm-groupNsusedinthisinventiontodescribeachemical 

cSL mLTenaf indudi the basic group and that group with conventional substitution. Where the term "n^iety" .s 
u^eJt^dSrchLcal compound or substrtuent only the unsubstrtuted *emical material is -ntended to be 
SlS«.trSLple. -alkyi group" indudes not only such alkyi moiety as methyl, ethyl, '-^"^•^^I^ " 
also moieties bearing substituent groups sud, as hatogen.cyano.hydroxyl, nnro, amino, carboxylate. etc. Ontheolher 

Sm SS^araSSSon L J mLured in methanol, but the preset 

limited thereto. 
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(1)Xina)c = 426.0 nm 



(2) Xmax = 426.0 nm 




(3) hvax = 442.0 nm 




(4) hrm = 456.0 nm 



V 
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(5) W = 409.2 nm 




(6) W = 418.8 nm 




(7) W = 407.0 nm 
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CK2CH2NHSO2CH3 



(8) W = 439.2 nm 
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(9) W = 421.2 nm 
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CH3CH2CH2CH2SO2NH 




NH O-^ 0 



40 



(10) W = 434.0 nm 



CH3CH2CH2CH2SO2NH 
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10022] 1^eyeltowfi«erdyesof1or™.a(0canb^.prep.^ac^^^ 

chemical dyes. TT,e synthesis of^d^^^ 

[0023] Thedyeo«tormula(l).spresem.n*eye^^^^^^^^ 
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filter location in the element, and the amount of blue radiation which is desired to be absorbed by the yellow filter layer. 
[0024] The yellow filter dyes are incorporated into the f flm forming polymeric binders of the yellow filter layer, such as 
binders employed in the silver halide emulsion layers as known in the art. Useful binders include naturally occumng pol- 
ymers such as gelatin and gelatin derivatives, and synthetic organic polymers such as polyvinyl alcohols and their 
derivatives, acrylamide polymers, polyvinylacetals. polyacrylates. and additional binders as described in Research Dis- 
closure. 17643. paragraph IX. December 1978. 

[0025] Methods for incorporating the dye in the binder of the yellow filter layer can vary according to the specific for- 
mula and substituents of the dye. For example, when the dye comprises one or more sulfo groups and is mobile in the 
binder, it may be advantageous to use the dye in combination with cationic polymeric mordants, such as those derived 
from polyvinytpyridine and polyvinylimidazole. for the purpose of imobilizing the dye in the layer. The technique of mor- 
danting dyes is well known in the art as desaibed, for example, in US 3,282,699, 3.438,779 and 3,455,693. Also, when 
the dye comprises a solubilizing group having an fonizable proton (e.g.. a carboxyl or suHonamido group) which renders 
the dye insoluble at acid to neutral coating pH's and soluble at neutral to basic processing pH's. it may be advantageous 
to use the dye in the form of solid particle dispersions formed either by milling or precipitating the dye. The technique 
of dispersing dyes in solid particle form Is described, for example, in WO 8804794. Alternatively, the yellow filter layer 
according to the present invention can comprise the yellow filter dye dispersed in a polymeric latex. The dye is loaded 
into tiie polymeric latex, either during or after the polymerization, and the latex is dispersed in the binder of the yellow 
filter layer. The technique for loading a dye into a polymeric latex is described, for example. US 3,418,127, 4,203,716. 
4.214.047 Rgggargh Digglpglfrg. 15930, July 1977. and Research Disclosure. 19551 , July 1980. 
[0026] In a preferred embodiment, when the yellow filter dye comprises a ballasting diain. the filter layer for use in 
the present invention comprises the dye incorporated in the binder of the layer in tfie form of a dispersion of fine droplets 
consisting of a water-immiscibie solvent in which said dye has been dissolved. According to the dispersion technique, 
as described for example in US 2.322.027. the dye is generally dissolved in water-immisdWe high boiling organic sol- 
vents (also called in the art permanent solvents, crystallddal solvents, oil-type solvents, oil-formers and the like) and 
the resulting organic solution is added to an aqueous composition containing a hydrophilic colloid (gelatin) and a dis- 
persing agent (surfactant). The mixture is then passed through a homogenizing apparatus to form a dispersion of fine 
droplets (having a mean diameter of 1 ^im or less) of the organic solvent containing tiie dye. In some cases, it may be 
advantageous to facilitate the dissolution of the dye by using an auxiliary water-immiscible or warer-misciWe low boiling 
organic solvent, which is removed aftenvards by evaporation. The resulted dispersion is then mixed wrth the hydrophilic 
colloid composition (gelatin) which is coated to form tfie yellow filter layer. 

[0027] Water-immiscible high-boiling organic solvents for dispersing the yellow filter dyes are well known in the art. 
as disclosed for example in US 2,322.027. 2,801,171. 2.835,579, 2,533.514, 3.554,755, 3,748.141, 3,799,765." 
4.353.979. 4.430.421 and 4,430.422. Examples of useful organic solvents include N-butylacetanilide. triphenylphos- 
phate. dibutylphthalate. tricresylphosphate. N.N-diethyldodecanamide. N.N^ibutyldodecanamide, tris(2-ethyl- 
hexyl)phosphate, acetyl tributyl citrate. 2.4-di-tertpentylphenol. 2-(2-butoxyethoxy)etiiyl acetate, 1.4- 
cyctohexyldimethylene bis(2-ethylhexanoate), bis-(2-ethyfhexyl) phthalate. 

[0028] Auxiliary water-immisdble or water-miscible low boiling organic solvents are well known in the art, as 
described, for example, in US 2.801,170, 2,801.171 and 2.949.360. Examples of useful auxiliary organic solvents 
include ethyl acetate, carbon tetrachloride, methyl ethyl ketone, benzene, ligroine. methanol, ethanol, dimethylsulfoocide, 
tetrahydrofuran, dioxan, and acetone. 

[0029] The yellow filter layer containing the yellow filter dye (0 can be used in any photographic element where it is 
desirable to absorb blue light. The yellow filter layer is especially useful in photographic elements having at least one 
silver halide emulsion layer that is sensitive to at least one portion of radiation of the electromagnetic spectrum other 
than blue light in addition to its infrinsic sensitivity to blue light. In such a case, the yellow filter layer can be used to 
reduce or prevent blue light from reaching this silver halide emulsion layer, and to assure the response of the silver hal- 
ide emulsion to the radiation to which it is sensitized rather than to blue light. 

[0030] The yellow filter layer is especially advantageously used in multilayer color photographic elements containing 
layers sensitive to red, green and blue regions of the visible spectrum. In such elements, it is prefen-ed tiiat the yellow 
filter layer be positioned below the blue-sensitive layers and above the green- and red-sensitive layers. 
[0031] Silver halide multilayer color photographic elements usually comprise a support having coated thereon, in 
order, a red-sensitive silver halide emulsion layer associated with cyan dye-forming cotor couplers, a green-sensitive sil- 
ver halide emulsion layer associated with magenta dye-forming color couplers and a blue-sensitive silver halide emul- 
sion layer associated witii yellow dye-forming color couplers. Each red-, green- and blue-sensitive layer is usually 
comprised of multiple (two or more) emulsfon sub-layers sensitive to a given regfon of visible spectrum. When multilayer 
materials contain multiple red. green and blue sub-layers, these can be case relatively faster and relatively slower sub- 
layers. These elements additionally comprise other non-light sensitive layers, such as intermediate layers, filter layers, 
antihalation layers and protective layers, thus forming a multilayer structure. The color photographic elements, after 
imagewise exposure to actinic radiation, are processed in a chromogenic developer to yield a visible color image. The 
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layer units can be coated in a layer arrangement comprising the red-sensrtive layers coated nearest the support and 
over^coated. in order, by the green-sensitive layers, a yellow filter layer and the blue-sensitive layers. 
[0032] The multilayer silver halide color photographic elements of the present invention can be conventional photo- 
graphic elements containing a silver halide as a light-sensitive substance. 

[0033] The silver halldes used in the multilayer color photographic elements of this invention may be a fine dispersion 
(emulsion) of silver chloride, silver bromide, silver chloro-bromide. silver iodo^jromide and silver chlao-iodo-bromide 
grains in a hydrophilic binder. Preferred silver halides are silver iodo-bromide or silver iodo-bromo-chloride containing 1 
to 20% mole silver iodide. In silver iodo-bronwle emulsions or silver iodo-bromo-chloride. the iodide can be uniformly 
distributed among the emulsion grains, or Iodide level can varied among the grains. The silver halides can have a uni- 
form grain size distribution or a broad grain size distrftjution. The silver halide grains may be regular grains having a reg- 
ular crystal structure such as cubic, octahedral, and tetradecahedral, or the spherical or in-egular crystal structure, or 
those having crystal defects such as twin plane, or those having a tabular form, or the combination thereof. 
10034] The term "cubic grains" is intended to include substantially cubic grains, that is grains which are regular cubic 
grains bounded by crystallographic faces (100). or which may have rounded edges and/or vertices or small faces (111), 
or may even be nearly spherical when prepared in the presence of soluble iodides or strong ripening agents, such as 
ammonia. Particularly good results are obtained with silver halide grains having average grain sizes in the range from 
0.2 to 3 pm, more preferably from 0.4 to 1 .5 ^im. Preparation of silver halide emulsions comprising cubic silver iodobro- 
mide grains is desaibed, for example, in Research Disclosure, Vol. 184, Item 18431. VdI. 176. Item 1 7644 and Vol. 308, 
Item 308119. 

[0035] Other silver halide emulsions for use in the photographic elements of this invention are those which enploy 
one or more light-sensitive tabular grain emulsions. Useful tabular silver halide grains have an average diameter rthick- 
ness ratio (often referred to In the art as aspect ratio) of at least 2:1 , preferably 2:1 to 20:1 , more preferably 3:1 to 14:1 , 
and most preferably 3:1 to 8:1. Suitable average diameters of the tabular silver halide grains range from about 0.3 jim 
to about 5 Jim. preferably 0.5 urn to 3 |im, nrrore preferably 0.8 nm to 1 .5 pm. The tabular silver halide grains suitable for 
use in this invention have a thickness of less than 0,4 jim. preferably less than 0.3 \im and more preferably less than 
0.2 \im, 

[0036] The tabular grain characteristics described above can be readily ascertained by procedures well foiown to 
those skilled in the art. The term "diameter" is defined as the diameter of a circle having an area equal to the projected 
area of the grain. The term "thickness" means the distance between two substantially parallel main planes constituting 
the tabular silver halide grains. From the measure of diameter and thickness of each grain tite diameterlhickness ratio 
of each grain can be calculated, and the diameter:thickness ratios of all tabular grains can be averaged to obtain their 
average diameterrthickness ratio. By this definition, the average diameter.ihickness ratio is tiie average of Individual 
tabular grain diameterrthickness ratios. In practice, it is simpler to obtain an average diameter and an average thickness 
of tiie tabular grains and to calculate the average diameter.lhickness ratio as the ratio of these two averages. Whatever 
the used method may be, the average diameter ihickness ratios obtained do not greatly differ. 
[0037] In the silver halide emulsion layer containing tabular silver halide grains, at least 1 5%. preferably at least 25%, 
and, more preferably, at least 50% of tiie silver halide grains are tabular grains having an average diameterlhickness 
ratio of not less tinan 2:1 . Each of the above proportions, "1 5%". "25%" and "50%" means the proportion of the total pro- 
jected area of the tabular grains having a diameter:thickness ratio of at least 2:1 and a thickness lower than 0.4 jim. as 
compared to the projected area of all of tiie silver halide grains in the layer. 

[0038] It is known that photosensitive silver halide emulsions can be formed by precipitating silver halide grains in an 
aqueous dispersing medium comprising a binder, gelatin preferably being used as a binder. 
[0039] The silver halide grains may be precipitated by a variety of conventional technkiues. The silver halide emulsion 
can be prepared using a single-jet method, a double-jet method, or a combination of tiiese methods or can be matured 
using, for instance, an ammonia method, a neutralization method, an acid method, or can be performed an accelerated 
or constant flow rate precipitation, interrupted precipitation, ultrafiltration during precipitation, etc. References can be 
found In Trivelli and Smith, The Photographic Journal, Vol. LXXIX, May 1939, pp. 330-338. TH. James. The Theory of 
The Photographic Process. 4th Edition, Chapter 3, US 2.222.264. 3.650.757, 3.917,485, 3,790,387. 3,716.276. and 
3,979,213, Research Disclosure, Dec. 1989, Item 308119 "Photographic Silver Halide Emulsions, Preparations. 
Addenda, Processing and Systems", and Research Disclosure, Sept 1976, Item 14987. 

[0040] One common technique is a batch process commonly referred to as the douWe-jet precipitation process by 
which a silver salt solution in water and a halide salt solution in water are concurrentiy added into a reaction vessel con- 
taining the dispersing medium. 

[0041 ] In the double jet method, in which alkaline halk^e solution and silver nitrate solution are concurrentiy added in 
the gelatin solution, the shape and size of the formed silver halide grains can be conti'olled by the kind and concentra- 
tion of the solvent existing in the gelatin solution and by the addition speed. Dout»le-jet precipitation processes are 
described, for example, in GB 1.027.146, and 1,302,405. US 3.801.326, 4.046,376, 3.790,386, 3,897.935, 4,147,551. 
and 4,171,224, 
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[0042] The single jet method in which a silver nitrate solution is added in a halide and gelatin solution has been I ng 
used for manufacturing photographic emulsion. In this metiiod, because the varying concentration of halides in the solu- 
tion determines which silver halide grains are formed, the formed silver halide grains are a mixture of different kinds of 
shapes and sizes. 

5 [0043] Precipitation of silver halde grains usually occurs in two distinct stages. In a first stage, nudeation, formation 
of fine silver halide grain occurs. This is followed by a second stage, the growth stage, in which acWitional silver halide 
formed as a reaction product precipitates onto the initially formed silver halide grains, resulting in a growth of these sil- 
ver halide grains. Batch double-jet precipitation processes are typically undertaken under conditions of rapid stirring of 
reactants in wNch the volume within the reaction vessel continuously inaeases during silver halide precipitation and 

10 soluble salts are formed in addition to the silver halide grains. 

[0044] In order to avoid soluble salts in the emulsion layers of a photographic element from crystallizing out after coat- 
ing and otiier photographic or mechanical disadvantages (stickiness, brittieness. etc.), tiie soluble salts fomied during 
precipitation have to be removed. 

[0045] In preparing the silver halide emulsions, a wide variety of hydrophilic dispersing agents for the silver halides 

15 can be employed. As hydrophilic dispersing agent, any hydrophilic polymer conventionally used in photography can be 
advantageously employed including gelatin, a gelatin derivative such as acylated gelatin, graft gelatin, etc., albumin, 
gum arable, agar agar, a cellulose derivative, such as hydroxyethylcellulose, carboxymethylcellulose. etc., a synthetic 
resin, such as polyvinyl alcohol, polyvinylpyrrolidone, polyacrylamide, etc. Otiier hydrophilic materials useful known in 
the art are described, for example, in Research Disclosure. Vol. 308, Item 3081 19, Section IX. 

20 [0046] The silver halide grain emulsion can be chemically sensitized using sensitizing agents known in the art Sulfur 
containing compounds, gold and noble metal compounds, and polyoxyalkylene compounds are particulariy suitable. In 
particular, the silver halide emulsions may be chemically sensitized with a sulfur sensitizer, such as sodium thiosuKate, 
^allytthiocyanate, allytthiourea, tiiiosulfinic acid and its sodium salt, sulfonic acid and its sodium salt allylthiocaibamide, 
thiourea, cystine, etc.; an active or inert selenium sensitizer; a reducing sensitizer such as stannous salt, a polyamine, 

25 etc.; a notile metal sensitizer, such as gokJ sensitizer, more specifically potassium aurithiocyanate, potassium chloro- 
aurate, etc.; or a sensitizer of a water soluble salt such as for instance of ruthenium, rhodium, iridium and the like, nwre 
specifically, ammonium chloropalladate, potassium chloroplatinate and sodium chloropalladite, etc.; each being 
enployed eitiier alone or in a suitable combination. Other useful examples of chemical sensitizers are desaibed, for 
exanple, in Research Disclosure 17643. Section III. 1978 and in Research Disclosure 308119. Section III, 1989. 

30 [0047] The silver halide emulsion can be spectrally sensitized with dyes from a variety of classes, including the 
polymethyne dye dass, which includes the cyanines, merocyanines, complex cyanines and merocyanines, oxonols. 
hemioxonols. styryls. merostyryls. and streptocyanine. 

[0048] The cyanine spectral sensitizing dyes include, joined by a methine linkage, two basic heterocydic nudei, such 
as those derived from quinoline, pyrimidine, isoquinoline. indole, benzindole, oxazole, thiazole, selenazole, inrtidazole, 
35 benzoxazde, benzottiicizole, t>enzoselenazole, benzoimidazde, naphthoxazole, naphthothiazde, naphthoselenazole, 
tellurazole, oxatellurazole. 

[0049] The merocyanine spectral sensitizing dyes indude, joined by a methine linkage, a basic heterocyclic nudeus 
of the cyanine-dye type and an acidic nudeus, which can be derived from bartjituric acid, 2-thiobarbituric acid, rtioda- 
nine. hydantoin. 2-thiohydantoin, 2-pyrazolin-5-one, 2-isoxazdin-5-one, indan-1 ,3-dione, cyclohexane-1,3-dione. 1.3- 
40 dioxane-4.6<Iione, pyrazolin-3,5<lione. pentane-2,4-dione. alkylsuHbnylacetonitrile, malononitrile. isoquinolin-4-one, 
chromane-2,4-dione, and the like. 

[0050] One or more spectral sensitizing dyes may be used. Dyes witti sensitizing maxima at wavelengths throughout 
the visible and infrared spectnjm and with a great variety of spectral sensitivity curve shapes are known. The choice 
and relative proportion of dyes depends on the region of the spectoum to which sensitivity is desired and on the shape 
45 of the spectral sensitivity desired. 

[0051] Examples of sensitizing dyes can be found in Venkataraman. The chemistry of Synthetic Dyes, Academic 
Press, New York, 1971 . Chapter V, James. The Theory of the Photographic Process, 4th Ed.. Macmillan. 1977, Chap- 
ter 8. RM.Hamer, Cysnine Dyes and Reiated Compounds, John Wiley arxi Sons. 1964. and in Research Disctosure 
308119, Section 111,1989. 

so [0052] The silver halide emulsions can contain optical brighteners, antifbgging agents and stabilizers, filtering and 
antihalo dyes, hardeners, coating aids, plasticizers and lubricants and other auxiliary substances, as for instance 
described in Research Disclosure 17643. Sections V. VI. VIII. X, XI and XII, 1978, and in Research Disck>sure 3081 19, 
Sections V, VI. VIII, X. XI, and XII, 1989. 

[0053] The silver halide emulston can be used for the manufacture of multilayer light-sensitive silver halkie color pho- 
55 tographic elements, such as color negative photographic elements, color reversal photographic elements, color positive 
photographic elements, false color address photographic elements (such as those disdosed in US 4,619,892) and the 
like, the prefen-ed ones being color negative photographic elements. 

[0054] Suitable color couplers are preferably selected from the couplers having diffusion preventing groups, such as 
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groups having a hydrophobic organic residue of about 8 to 32 carbon atoms, introduced Into the coupler molecule in a 
non-splitting-off position. Such a residue is called a "ballast group". The ballast group is bonded to the coupler nucleus 
directly a through an imtno, ether, carlaonamid , sulfonamido. ureido, ester, imido, carbamoyl, sulfamoyi bond, etc. 
Examples of suitable ballasting gr ips are described in US 3.892,572. 

[0055] The non-diffusible couplers are introduced Into the light-sensitive silver haW emulsion layers or into non-light- 
sensitive layers adjacent thereto. On exposure and color development, said couplers give a color which is conrplemen- 
tary to the light color to which the silver halide emulsion layers are sensitive. Consequently, at least one non-diffusiUe 
cyan-image forming color coupler, generally a phenol or an a-naphthol compound, is associated with red-sensitive sil- 
ver halide enulsion layers, at least one non-diffusible magenta image-forming color coupler, which is the 1-phenyl-3- 
anilino-4-phenytthio-5-pyrazolone desaibed above, is associated with green-sensitive silver halide emulsion layers and 
at least one non-diffusible yellow image forming color coupler, generally an acylacetanilide compound, is associated 
with blue-sensitive silver halide emulsion layers. 

[0056] The color couplers may be 4-equivalent and/or 2-equivalent couplers, the latter requiring a smaller amount of 
silver halide for color production. As it is well known. 2-equivalent couplers derive from 4-equivalent couplers since, in 
the coupling position, they contain a substituent which ts released during coupling reaction. 2-equivalent couplers which 
may be used in silver halide color photographic elements include both those substantially colorless and those which are 
colored fmasking couplers"). The 2-equivalent coiplers also include white couplers which do not form any dye on 
reaction with the color developer oxidation products. The 2-equivalent color couplers include also DIR couplers which 
are capable of releasing a diffusing development inhibiting compound on reaction with the color developer oxidation 
products. 

[0057] "me nfK)St useful cyan-forming couplers are conventional phenol compounds and a-naphthol compounds. 
Examples of cyan couplers can be selected from those desaibed in US 2.369,929; 2,474,293; 3,591,383; 2.895.826; 
3.458.315; 3,311,476; 3.419,390; 3.476.563 and 3.253,924; in GB 1.201,110. and in Research Disclosure 308119, 
Section VII, 1989. 

[0058] The most useful magenta-forming couplers are those described above. 

[0059] The most useful yellow-forming couplers which can be used in combination with the yellow dye-forming cou- 
plers descrtoed hereinbefore are conventional open-chain kelomethylene type couplers. Particular examples of such 
couplers are benzoyl acetanilide type and pivaloyi acetanilide type compounds. Yellow-forming couplers that can be 
used are specifically described in US 2,875.057, 3.235,924, 3,265,506. 3.278,658. 3,369.859. 3.408,194. 3.415.652 
3,528,322, 3.551,151, 3,682,322. 3,725,072 and 3,891,445. in DE 2.219,917, 2.261.361 and 2.414.006, in GB 
1.425.020. in JP 10.783/76, 26.133A72, 73.147/73. 102.636/76. 6.341/75, 123.342/75, 130.442/75, 1.827/76, 
87.650/75, 82,424/77 and 1 15,219/77, and in Research Disclosure 3081 19. Section VII, 1989. 
[0060] Colored couplers can be used which include those described for example in US 3.476.560. 2,521,908 and 
3.034.892. in JP 2.016/69. 22.335/63. 1 1 .304/57, 32,461/69. 26.034/76 and 42.121/77 and in DE 2.418.959. The light- 
sensitive silver halide color photographic element may contain high molecular weight color couplers as described for 
example in US 4.080.211. in EP 27.284 and in DE 1.297,417. 2.407.569, 3.148.125. 3,217.200. 3.320,079, 3.324.932, 
3.331 .743. and 3,340,376. and in Research Disclosure 3081 19, Section VII. 1989. 

[0061] Colored cyan couplers can be selected from those described in US 3,934,802; 3.386,301 and 2,434,272. 
colored magenta couplers can be selected from the colored magenta coiplers desaibed in US 2.434.272; 3.476,564 
and 3.476.560 and in GB 1 ,464,361 . Colorless couplers can be selected from those described in GB 861 ,138; 914,145 
and 1 .109.963 and in US 3.580.722 and in Research Disclosure 3081 19. Section VII, 1989. 
[0062] Also, couplers providing diffusible colored dyes can be used together with the above mentioned couplers for 
improving graininess and specific examples of these couplers are magenta couplers described in US 4.366.237 and GB 
2.125.570 and yellow, magenta and cyan couplers described in EP 96,873. in DE 3.324.533 and in Research Disclo- 
sure 3081 19, Section VII. 1989. 

[0063] Also, among the 2-equivalent couplers are those couplers which canry in the coupling position a group which 
is released in the color development reaction to give a certain photographic activity, e.g. as development inhibitor or 
accelerator, either directly or after removal of one or further groups from the group originally released. Exarrples of such 
2-equivalent couplers include the known DIR couplers as well as DAR and FAR couplers. Typical examples of said cou- 
plers are described in DE 2.703.145, 2,855,697, 3,105,026, 3.319.428, 1.800,420. 2,015.867. 2.414.006. 2.842,063. 
3,427.235. 3.209.110, and 1.547.640. in GB 953.454 and 1.591.641, in EP 89.843. 117,511, 118.087, and 301 .477 and 
in Research Disclosure 308119. Section VII. 1989. 

[0064] Examples of non-color forming DIR coupling conrpounds which can be used in silver halide color elements 
include those described in US 3,938.996; 3,632.345; 3.639,417; 3,297.445 and 3,928,041; in German 2.405,442; 
2.523,705: 2.460,202; 2,529,350 and 2.448.063; in Japanese 143.538/75 and 147.716/75. in GB 1.423.588 and 
1.542,705 and 301.477 and in Research Disclosure 308119. Section VII. 1989. 

[0065] In order to introduce the couplers into th silver halide emulston layer, some conventional methods known to 
the skilled in the art can be employed. According to US 2.322.027. 2.801.170, 2,801,171 and 2.991.177. the couplers 
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can be incorporated into the silver halide emulsion layer by the dispersion 

wupler in a waterHmmiscible Wgh^Doning oraanic solvent and then d«pers«g such a sol^ "J^^J^ 
Ser under thetomiof very small droplets. Thepreferred colloidal bindersaelatn.9.«^ 

5 S^I ""tiother type of introduction of the couplers into the silver ^^Kf ^J^l'^^^y^L^'f^^fg^ 

•toafed-latex technique". A detailed description o( such technique can be found m BE 853.512 and 869.816 n US 
4??0477n<^?W383 and in EP 14.921 . It consists 

SeS a polymeric latex consisting of water as a continuous phase and of polymenc part«les havng a mean 

diameter ranaina from 0.02 to 0,2 micrometers as a dispersed phase. .... , . 

,0 tS^ ZSSSul method is further the Rsher process. According to such a process, coiplers ^^^^^ 
Segroup.suchasacarboxylBroup.ahydroxygroup.asulfonicgrouporasulfbnam^^ 

nhrttonraohic laver for examole by dissolving them in an all<aline water solution. 

fS^elS/^^eSo^^Suction of Couplers Into silver hd«e emulsions are described In Research Disclosure 

« JS'S^'Sphotographicelementscanbecoatedonavarietyofs 
Seg cSSetr;acLe^).papersupports.^^^^^^ 

PET film sipports and polyethylene naphthalate or PEN film supports), and the Ite. as descnbed in Research Disdo 

S'*'i?e1,SScTmenls acco«ling to this invention can be processed after exposure to form a visible 
fSJngJ=g..eyel,c.fi.r_dye.^^^^^^^ 



20 



25 



30 



35 



40 



50 



mum denSar^s Jthe exposed and processed element Processing can be the common processing employed to 
ZrXSJjgr^hicTements. A^negative colored image can be obtained by color <i^^^^^^£.^^ 
aSdfixin^Selopment is obtained by contacting the exposed silver halide o^e .^'f^l^ 'Tj^fJll iS 
aq^Sus medium m the pr^ence of an aromatic primary amine color developing agent " S^^hTSir 

?he nwterial as Known in the art. The aromatic primary amine cola developing agent used in the Pf^<^«P»''° fj' 
d«S? co^^ can be any of known compounds of the class of pi*enylend«m.ne Jenva^;;^- 
eSSn^Si color photographic process. Particularly useful color developing agenb are the P;Pjenylened. 
S?Srivatives. espedally*lrN.NKlialM-p1*^^^ 

San^iSoluene 4,amrno-N-ethyl-N<a^ne^*,honam-d^^^^ 

fa4ivdroxv-ethyl)-aniline 4-amino^-(a-methylsuHonamidoethyO-N.N-diethylaniline. 4^no-N.N-die1hyl-3-{N-mrthyl 
i S^uSSnninne N-ethyS-N-miy-ethyl-S-methyl^enylene^liamine and the r.Ke. as described, for 

SS^^aS-idusShtheSelingsoluti^ 

Si5 N S5-NKl^hydroxy-ethyl)i,iline sulfate (generally known as CD4 and used in the de.etop»ig solutions for 

p3r?:SSin?rnSaregener.lyusedinaq^^^^^^ 

preferably from about 0.0045 to about 0.04 moles per liter of photographic color developing 

S^T in the case of color photographic materials, the processing comprises at lea^a cM^ ^j;'^'"^ f^/J^; 

oDtionallv a orehardering bath, a neutralizing bath, afirst (black and white) developing bath. etc. ^^lese toths are well 

C?in iSe S^Ta^ desatoed tor insSnce in Research Disclosure 17643. 1978. and in Research D«closure 

S''Sof?eX^SiTei 

K^e^^Sm the phcSjraphic element. This Isperfomied in separa^ 

S STwSch nL^^ fixes the image in a single step. The bleaching bath k a water solufon having a pH 
S^tot^SLtaining an oxidizing agar^. normally a complex s^ 

Sent iron with an organk: acM. e.g.. EDTA.Fe.NH4. wherein EDTA is the ethytenediam.no-tetracetic aod. or 
SSt^^HTl^eTDWisthepropylenedi^ 

'o ^:^^-<iZlo..H^ for!«^ile bleaching the silver image and 'T'!'!!!^ STi'^i drsS 
teinSe bleach effectiveness. The bad working of these operations may cause the drawback of the loss of cyan densrty 



55 

of the dyes. 



So761 Further to the above mentioned oxkJizing agents, the Wix bath can contain known fbdng agenfe sudi asfor 
SeamXmium or alkali metal thiosulfate^ Both bleaching and fix^ 
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that these eonples do not ttmrt the present iwenton. 

Synthesis Example 1 - Preparation of Dye (1) ^ 

100781 Ar.xturec.co..erc-.nyavaiia«e 
Sand sodium acetate{1.0g. 12.2 mmcflv^^^^^ 

^yield) of Dye{l)were isolated as an orange solid 
data were consistent with the structure. 

Synthesis Example 2 - Preparation of Dye (2) 
[00791 Compound A of famula 



tert-H5^lC5 



20 




25 



30 



nol. All analitical data were consistent with the structure. 



35 EXAMPLE 1 



40 



ate spectral red. green or blue sensitzing dyes. 



1 1 a^M ^ JAntihalation Uyer} 


Black colloidal silver 


ai90 


Gelatin 


1.350 


Dyel 


0.032 


Dye 2 


0.071 


Magenta Masking Coupler MM-1 


0.036 


Magenta Masking Coupler MM-2 


0.018 


Solv-1 


0.212 


Solv-4 


0.080 
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Layer 2 {Intertayer} 


Gelatin 


1,110 




0.020 


UV-1 


0.108 


Sotv-2 


0.096 


Solv-3 


0.042 


Solv-4 


0.025 



Layer 3{1 st (Least) Red-Sensitive Emulsion Layer} 


Silver lodobromide Emulsion (Agl 2.5 niol%, average diameter 0.22 ^) 


0.650 


Gelatin 


1.290 


Cyan coupler C-1 


0.314 


DIR Coupler D-1 


0.018 


Cyan Masking Coupler CM-1 


0.008 


Dye 1 


0.005 


Dye 2 


0.014 


Solv-1 


0,275 


SoIv-3 


0.543 



40 





Layer 4 {2nd (More) Red-Sensitive Emulsion Layer} 




Silver lodobromide Emulsion (Agl 6 mol% average diameter 0.60 jim) 


0.660 




Gelatin 


1.040 


45 


Cyan coupler C-1 


0.256 




DIR Coupler D-1 


0.015 




Cyan Masking Coupler CM-1 


0.035 


SO 


Solv-1 


0.189 




Solv-3 


0.442 



55 
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1 oMar (; f^ir^ fMost) Red-Sensitive Emulsion Layer) 




5 


Silver lodobromide Emulsion {Agl 12 mol% average diameter 1.10 jim) 
Gelatin 


0,990 
1.180 
0.143 
0.012 
0.020 
0.106 
0.106 J 




Cyan coupler C-1 


10 


DIR Coupler D-1 


Cyan Masking Coupler CM-1 

Solv-1 

Solv-4 



15 



Layer6{lntertayerl 


Gelatin 




1.240 


Cpd-1 




0.056 


Solv-4 




0.070 


Hardener H-1 




0.073 



30 



Layer 7 {1st (Least) Green-Sensitive Layer) 



Silver lodobromide Emulsion (Agl 2.5 mot%. average diameter o,2Z nmj 
Gelatin 

Magenta Coupler M-1 
Magenta Masking Coupler MM-1 
Magenta Masking Coupler MM-2 
Cpd-1 

Rnlv-4 


0.410 
1.220 
0.281 
0.026 
0.014 
0.080 
0.329 




Uyer 8 {2nd (More) Green-Sensitive Layer) 




Silver lodobromide Emulsion (Agl 6.0 mol%. average diameter o.eu m 
Gelatin 

Magenta Coupler M-1 

DIR Coupler D-2 


0.720 
1.160 
0.142 
0.012 
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(continued) 



Layer 8 {2nd (More) Green-Sensitive Layer} 




Magenta Masking Coupler MM-1 

Magenta Masking Coupler MM-2 

Cpd-1 

Solv-1 

Solv-4 


0.043 
0.021 
0.011 
0.060 
0-241 



20 



25 



js^er 9 {3rd (Most) Green-Sensitive Layer} 



Silver lodobromide Emulsion (Agl 12.0 mol%, average diameter 1.10 \im) 
Gelatin 

Magenta Coupler M-1 

DIR Coupler D-2 

Magenta Masking Coupler MM-1 

Magenta Masking Coupler MM-2 

Cpd-1 

Solv-1 

Sdv^ 



Layer 10 {Interlayer} 


Gelatin 


1.040 


Magenta Masking Coupler MM-1 


0.026 


Magenta Masking Coupler MM-2 


0.014 


Solv-4 


0.060 



45 



Layer 1 1 {Yellow Filter Layer} 


Yellow Colloidal Silver 


0.055 


Gelatin 


1.020 


Hardener H-1 


0.064 
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Layer 12{1st (Less) Blue-Sensitive Layer) 



Silver lodobromide Emulsion (Agl 2.5 mol%. average diameter 0.22 urn) 
Silver lodobromide Emulsion (Agl 6.0 mol%. average diameter 0.60 ^lm) 
Gelatin 

Yellow Coupler Y-1 
DIR Coupler D-3 
Solv-5 

Solv-1 ^ 



Uyer 13 {2nd (More) Blue-Sensitive Uyer) 




Silver lodobromide Emulsion (Agl 12 mol%. average diameter 1.10 jim) 


0550 


1.360 


Gelatin 




Yellow Coupler Y-1 


0.325 




0.033 


DIR Coupler D-3 


0.016 


DIR Coupler D-4 




0.008 


Cyan Coupler C-2 


0.109 


Solv-5 


0.109 


Solv-1 





Layer 14 {First Protective Uyer} 




Unsensilized Silver Bromide Uppmann Emulsion 


0.200 


Gelatin 


1.120 


UV-1 


0.095 


UV-2 


0.095 


Solv-1 


0.210 



Layer 15 {Second Protective Uyer} 




Gelatin 

Matte Polymethylmethacryiate Beads 


0.085 
0.013 



16 



EP0 921 435A1 

(continued) 



Uyer 15 {Second Protective Layer} 



Matte Copoly(ethytmethacrylate-methaCTy-lic acid) Beads 
Hardener H-2 



0.172 
0.374 



15 



10082] MuHilayercolorphrtograph«eements(Sanp^ 

but replacing the yellcw colloidal silverJCar^^ Sl^rfiXSr^^^ far as Carey Lea silver 

of blue light in their respective elements. 

Table 1 



20 



25 



30 



Sample 


Yellow Silver/Dye 


Silver/Dye Amount 

(g/m') 


101 (comp.) 


Carey Lea Silver 


0.055 


102(comp.) 


Carey Lea Silver 


0.055 


103 (comp.) 


Dye A 


0-108 


104 (inv.) 


Dye(1) 


0.054 


105 (inv.) 


Dye (2) 


0.108 


106 (comp.) 


DyeB O''^ 



jrrZ useS in the yello«filter layers of Samples 103-106. The amounts are .n g/m==. 
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Table 2 
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Sample 






103 


104 


105 


106 


Yellow Dye A 


4.00 


/ 


/ 


/ 


Yellow Dye (1) 


/ 


4.00 


/ 


/ 


Yellow Dye (2) 


/ 


/ 


4.00 


/ 


Yellow DyeB 


/ 


/ 


/ 


4.00 


Cpd-1 


2.78 


2.78 


2.78 


2.78 


Irganox™ 1076 


0.37 


0.37 


0.37 


0.37 


Sotv-3 


8.00 


/ 


/ 


/ 


Solv-1 


/ 


8.00 


8.00 


8.00 


Ethyl Acetate 


12.00 


12.00 


12.00 


12.00 


Gelatin 10% w/w 


60.00 


60.00 


60.00 


60.00 


Hostapur™ 10% 
w/w 


6.00 


6.00 


6.00 


6.00 


Water 


6.85 


6.85 


6.85 


6.85 
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• ^ - i« casa Geioy AG, and Hostapur™ is a sec-alkane sul- 
100851 inlablea. Itganox™ i076isaphendanUa«Jantso«by CibaGe-gy AG, 

fonate, sodium salt surfactant sold by Hoechst AG^ tertpetature of 5500 K through an 

roo861 Wes101-106wereindividual^^yexpos^t alj^^^ 

steo wedge {neutral exposure). Other samples of each f flm (^gigc^e exposure of the green 

101 -106 are reported in TaWes 3 and 4. 

Table 3 



Neutral Exposure 



Sample 


Dmin 


Dmax 


Speed 0.2 


Speed 1.0 


101 (comp.) 


0.71 


2.42 


2.03 


056 


102(comp.) 


0.76 


2.47 


2.00 


0.53 


103 (comp.) 


0.68 


2.50 


2.14 


0.80 


104 (inv.) 


0.67 


2.55 


2.16 


0.81 


105 (inv.) 


0.68 


2.49 


2.05 


0.72 


106 (comp.) 


0.70 


2.55 


2.08 


0.76 



25 



Table 4 



30 



35 



Green Exposure 




Sample 


Dmin 


Dmax 


Speed 0.2 


Speed 1.0 


101 (comp.) 


0.71 


2.30 


1.50 


022 


102 (comp.) 


0,76 


2.39 


1.47 


0.21 


103 (comp.) 


0.68 


2.43 


1.52 


038 


104 (inv.) 


0.67 


2.44 


1.49 


035 


105 (inv.) 


0.68 


2.41 


1.49 


033 




0.79 


2.46 


1.37 


0.20 



Sjwhlo element .i*) l«s l»d««»rt d«rt J^<»« «^ 

following conditions: 

A Shelf (2rC. 40-50% RH) 
50 B Dryhot(50°C,50%RH) 

C Humid hot (38«C. 75% RH) ^ 
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Tables 



Dry Hot -Shelf 


Sartpte 


ADmin 


ADmax 


ASpeedO.2 


ASpeedl.O 


Green-sensitive Layers 


101 (comp.) 


0.02 


-0.02 


-0.11 


-0.01 


102(comp.) 


0.01 


-0.03 


-0.10 


-0.03 


103 (comp.) 


0.06 


-0.03 


-0,14 


-0,10 


104finv.) 


0.01 


-0.02 


-0.07 


0.00 


105 Ctnv,) 


0.00 


-0.01 


-0.05 


0.04 


106 (comp,) 101 (comp.) 


-0.01 -0.01 


-0.02-0.01 


-0.090.06 


0.01 0.03 


Blue^ensftiva Layers 


101 (comp.) 


-0.01 


-0.01 


0.06 


0.03 


102 (comp.) 


0.00 


-0.04 


0.02 


-0.01 


103 (comp.) 


0.05 


0.03 


-0.09 


-0.07 


104 (inv.) 


0.03 


0.03 


-0.06 


-0.01 


105 (inv.) 


-0.01 


-0.02 


0.01 


0.04 


106 (comp.) 


0.01 


0.01 


-0.01 


0.01 



Table 6 



Humid Hot -Sheff 


Sample 


ADmin 


ADmax 


ASpeed 0.2 


ASpeedl.O 


Green-sensitive l-ayers 


101 (comp.) 


0.03 


0.07 


-0,12 


^.03 


102 (corrp.) 


0.04 


0.06 


-0.14 


-0.08 


103 (comp.) 


0.00 


0.07 


0.01 


0.04 


104 (inv.) 


0.01 


0.07 


0.00 


0.04 


105 (inv.) 


-0.01 


0.05 


-0.02 


0.05 


106 (comp.) 101 (comp.) 


-0.02 0.00 


0.03 -0.01 


-0.04 "0.12 


0.02 -0.15 


Blue-sensitive Layers 


101 (comp.) 


0.00 


•0.01 


-0.12 


■0.15 


102 (conp.) 


0.00 


-0.07 


■0.16 


-0.16 


103 (comp.) 


-0.03 


-0.02 


-0.39 


-0.33 


104 (inv.) 


0.08 


0,13 


-0.19 


-0.10 


105 (inv.) 


-0.08 


-0.11 


^.14 


-0.19 


106 (comp.) 


0.05 


-0.12 


-0.35 


-0.30 



[0090] As will be observed from Tables 5 and 6, the dyes yellow filter dyes according to this invention cause smaller 
loss in green and blue speeds than the Carey Lea silver and smaller loss in the blue speed than the conparison dyes. 
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Formulaslor the conpounds used in the Exanples are as follow. 

Yellow Dye A: W = 418.8 nm (US 4.923.788) 




NHSOjC^Hg 
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Cyan Coupler C-2: 



OH CH3 




CI COC11H23 

Cyan Masking Coupler CM-1: 



DIR Coupler 0-1: 




Solv-1: N-Butylacetanllide 
Sotv-2: Triphenyl Phosphate 
Solv-3: Dibutylphthalate 
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Solv-4: Tricresyl Phosphate 
Solv-5: Bis-(2-ethylhexyl)-phthalate 
Hardener H-1: 




ONa 



Magenta Coupler M-1: 




NHCOCH 

t 
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Magenta Masking Coupler MM-1: 




Magenta Masking Coupler MM-2: 
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Cpd-2: 

(-CH2NHCONH2)2 

Hardener H-2: 



N-CO-N ^ 



Claims 



sion layer sensitive to radiation Other than Wu light in addition to its intnnsicsensnivnyrowue eg 
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.,theat.eas.coesi^«rh.«ee™.«cn.ye^aJthesou^ceo.^^^^ 
layer comprises a yellow f iher dye represented by the structural formula: 



fiHer layer between t 
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wherein: 



R is hydrogen, alkyl group or aryl group; 

Ri is aryl groff) a heterocyclic groi^; 

X is O or N-Rg where Rz is hydrogen or alkyl group; 

Y is N-R3 where R3 is hydrogen or alkyl groip: 

Jfs hjirogen. 9«>"P5.^_^°^^^^^ ,^,esent the atoms necessary to form an aryl group. 



W is hydrogen, or W and Z. taken 

The silver halide photographic element of claim 1 wherein 
lowing dyes: 



the yeltow filter layer comprises at least one of the fol- 
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CH3CH2CH2CH2SO2NH 




10 . . 

low litter dye per square meter. 

densityunrtsatax„„intherangeof400to470nm. 

5. Amultilay«8ilverhalideoolorph<rtoflraphicel«^^ 

at least one red^ensitwe silver haWe emJaon la^^^ 

20 coupler.atleastonegreen-senat«es.lverl«l.de^^^ 

dye-faming coupler. a yellow W^ «^rises a yella««llter dye 

at least one non-diffusing yellow dye-fomrang coupler. wnerein» y 

represented by ttie structural formula: 
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wtierein: 



35 



40 



R is hydrogen, alkyi group or aryl group; 
R, is aryl group a tieterocyclic group; 
X is O or N-Rz wtiere Rz is hydrogen or alkyl group; 
Y is N-R3 where R3 is hydrogen or alkyl group; 
nisOorl; 



50 



55 



6 Themultilayersilverhal.decc.orpholographicelememacco,dingtocta^^ 
.a«..east.ered.sens.vesi>v.f^«e«^^^^ 

lowermost, red-sensitive silver hahde ^'^^^^J^'^J^^^,,' ^ "PP«- 
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